ABSTRACT
INTRODUCTION
Brand personality is the set of human characteristics associated with a brand (Aaker, 1997) and can be considered as one possible perspective for a better understanding of the abstract nature of brand image. Traditionally, practitioners as well as researchers attempted to measure brand personality by either using ad-hoc scales or human personality scales. The ad-hoc measurement scales are often chosen arbitrarily, which casts doubt on the scale's reliability and validity (Aaker, 1997) . In addition, brand personality based on human personality scales has not been validated in the context of brands (Bellenger et al., 1976; Kassarjian, 1971) . These limitations saw Aaker (1997) develop a theoretical framework of brand personality constructs, by determining the number and nature of dimensions of brand personality. This marks the introduction of a reliable, valid and generalizable scale to measure brand personality.
As a set of human characteristics show common patterns of human personality, this concept focuses on the way in which a consumer perceives a brand through dimensions that typically capture a person's personality (Batra et al., 1993) . In contrast to "product-related attributes", which tend to serve a utilitarian function for consumers, brand personality tends to serve a symbolic (Siguaw et al., 1999) or self-expressive function, which gives the consumer issues to relate to which are vivid, alive, and more complete than that conveyed by generic offerings (Siguaw et al., 1999) .
Past research has shown that consumers have no difficulty in personifying retail stores, products and brands. Specifically, consumers can attach personality traits to these retail stores, products and brands (Malhotra, 1981; Plummer, 1984; Aaker, 1997) and can distinguish brands as if they were human characters (Plummer 1984; Alt and Stone, 1988) , both positively and negatively (Triplett, 1994) .
Using the concept of brand personality, this paper attempts to determine the personalities of public housing estates in Singapore. The authors hope that this will provide another dimension to housing research in the area of public housing development.
The value of brand personality
Consumers seek brands with personalities that are congruent with either their own or sought after ideal personalities. The greater the congruity between the human characteristics which consistently and distinctively describe an individual's actual or ideal self, and those that describe a brand, the greater the preference for the brand (Sirgy, 1982) . This process adopts the idea that consumers use a brand's personality to help define, both for themselves and for others, their sense of self (Belk, 1988) , an ideal self, or specific dimensions of self.
A well-established brand personality will result in increased preference and usage (Sirgy, 1982) , higher emotional ties to the brand, trust and loyalty (Fournier, 1998) . Brand loyalty and equity are driven by brands that have a strong and charismatic personality (Aaker, 1996) . A distinctive, robust, desirable and constant personality will successfully differentiate a brand (Lannon, 1993) .
Consumers also perceive the brand as a partner in a relationship and brand personality as the set of traits belonging to this partner (Fournier, 1994 (Fournier, , 1998 . Thus, consumers interact with brands (Lannon, 1993) just like in a relationship. In addition, brand personalities like human personalities can grow and evolve over time.
Research on person-object relationships with a range of consumer goods reveal that people assign human characteristics to goods (Belk, 1988; Rook, 1985) ; most notable among these goods are tools, food, drink, clothing, weaponry and household technologies. A considerable amount of research has been directed to determining the brand personalities of consumer goods. However, apart from retail stores, little work has been directed toward determining brand personalities of real estate, although it is made up of many components such as buildings, infrastructure, services, experiences and perceptions, all of which are capable of been associated with a person.
Recent work in the USA by Siguaw et al. (1999) was one of the first attempts to measure the brand personality of real estate via restaurants, applying the dimensions of brand personality developed by Aaker (1997) to measure the personalities of nine restaurants, representing three restaurant segments: quick service, causal dining and upscale dining. The study identified the brand personality of the nine restaurants and the extent the brand personality differs across the different categories. This initial study provided empirical evidence regarding the extent to which restaurants can establish clear and distinct brand personalities in the minds of consumers.
A housing estate comprises buildings, infrastructure and amenities that are capable of being associated with a person. In addition, a person's experiences of living and interacting within a housing estate will enable the person to form perceptions about the personality of the housing estate. From the perspectives of the town planners, property developers and estate managers, it is worthwhile to examine and understand the brand personalities of housing estates as part of the development and positioning strategy of these housing estates. With insights to the personality of a housing estate, property developers, town planners and estate managers will be able to implement the necessary plans and actions to influence the character of the estate, as well as draw residents who are attracted to the specific personality of the housing estate. From the buyer's perspective, a housing estate which possesses positive personality traits will likely be highly demanded, which may be translated into higher selling price. In addition, a prospective buyer would likely be inclined to purchase a property within a housing estate which possesses personality traits that are congruent to his/her personality. The above justifies the need for more research in brand personality within the real estate market, in this case, public housing estate.
Measuring brand personality
Before Aaker (1997) , there was no formal brand personality scale used to measure brand personality. Instead, researchers relied on measurement scales that tended to be ad hoc (adjective checklists, photo-shots, symbolic analogy) or taken directly from personality psychology. These measurement scales tended to be theoretical in nature and were developed for the purposes of a specific study. As a result, key traits could be missing from such scales. Furthermore, the traits that were selected were chosen arbitrarily, a compromise between strict adherence to a cut-off criterion and exercise of personal judgment (Wells et al., 1957) , which casts doubt on the scales' reliability and validity (Aaker, 1997) The second type of brand personality scales that are based on human personality scales are taken directly from personality psychology. They are more theoretical in nature and the applications of these to marketing settings have appeared only recently (Aaker, 1997; Caprara et al., 1998) . For a complete review of these studies, see Digman (1990) and Aaker (1997) . It is still questioned, however, whether the personality traits taken from personality psychology can be applied to brands (Caprara et al., 1998) . Aaker's (1997) theoretical framework of the brand personality represented by the 42-item brand personality scale as shown in Table 1 has been proven to be reliable, valid and generalizable. Using Aaker's (1997) 42-item brand personality scale, this paper attempts to determine the brand personalities of three public housing estates in Singapore (see Figure 1) . Specifically, the brand personalities of Jurong East, Pasir Ris and Sengkang housing estates, each of which were built in a different time period, the 1980s, early 1990s and late 1990s respectively. The extent to which the personalities of these three housing estates differ will also be determined.
RESEARCH METHODOLOGY
The research strategy adopted in this study is the sequential mixed method, which comprises both qualitative and quantitative research. This is a form of methodological triangulation (Tashakkori and Teddlie, 1998) which should enhance the internal validity of the study. The qualitative research was carried out at the initial stage of the research followed by the quantitative phase.
Qualitative research phase
The exploratory nature of the investigation into a respondent's perception of public housing, in terms of personality traits, necessitated the implementation of in-depth interviews with a number of respondents before undertaking the quantitative research. The objective of the in-depth interviews was to determine the ability of respondents to come up with personality traits in order to describe the housing estates and at the same time, to draw up an inventory of possible personality traits when public housing is described as a person. Walker (1985) suggests that a sample size of between 20 to 40 in-depth interviews is necessary for qualitative studies which are undertaken prior to quantitative studies. 30 residents from Woodlands New Town were selected by the interchange intercept approach (Ibrahim and McGoldrick, 2003) at the bus interchange of Woodland Regional Centre. Specifically, the respondents were asked to identify and describe the personality traits that came to their mind when thinking about public housing estates as persons.
Quantitative research phase
The inventory of traits obtained during the qualitative phase supported and confirmed Aaker (1997) brand personality scale, and were used in the survey questionnaire for the quantitative research phase. The survey was conducted by way of personal, door-to-door interview with a sample size of 302. The 302 residents were selected through a multistage sampling procedure. Based on Singapore's planning demarcations of central area, regional centres, towns and neighborhoods, we formed five large clusters of regions, namely, the Central, Northeastern, Northern, Eastern and Western regions. Using a simple lottery method, the Northern region was randomly selected. The Northern region was then disintegrated into seven clusters of towns, namely, Lim Chu Kang, Sungei Kadut, Woodlands, Mandai, Yishun, Simpang and Sembawang. From this, one town (Woodlands) was randomly selected by the simple lottery method. Within the Woodlands New Town, stratified random sampling of public and private housings was carried out. Upon the stratification, blocks of public and private housings were randomly selected. Following this, households within the chosen blocks were randomly selected.
The surveys were conducted on weekdays and weekends throughout the whole day, over a period of two months, to ensure that respondents of different demographics are included. A pilot survey of 20 respondents was conducted prior to the actual survey to determine the best format for the questionnaire. The survey sought to measure the brand personality of the three housing estates based on the brand personality scale developed by Aaker (1997) . Using a Likert scale, these personality traits were operationalized on a five-point scale, 1 for "strongly disagree", 2 for "disagree", 3 for "neutral", 4 for "agree" and 5 for "strongly agree". The order of the personality traits of the three housing estates presented in the questionnaire was rotated to avoid bias.
The Statistical Package for Social Sciences (SPSS Version 11) was used to process the survey results. Three analytical techniques were adopted for the data analysis; descriptive statistics (mean), a multivariate analysis via factor analysis (principal component) and based on the results of factor analysis, a weighted factor rating (WFR) (Ibrahim, 2002) , which transforms the factor loadings of the variables in each factor into a weighted mean rating of each factor, was calculated.
The study areas Jurong East Housing Estate
The Jurong East housing estate was first developed in 1980 (see Figure 2 ). It is located within the Jurong area, the first industrial estate in Singapore. It covers some 380 hectares of land with 43 percent occupied for residential use. There are some 22,600 units of flats in Jurong East Estate, of which the majority of the flats were constructed in the 1980s. Located in the Western part of Singapore, it is central to the Western Region's catchment of population and employment. The area is well served by the Pan-Island and Ayer Rajah Expressways and near to the Second Causeway to Malaysia. Its Mass Rapid Transit (MRT) interchange connects the East-West line to the North-South line.
Pasir Ris Housing Estate
The Pasir Ris housing estate, which covers an area of 1,533 hectares of land is located within the Eastern region of Singapore (see Figure 3) . It was first developed in 1990 and there are about 27,500 units of flats in Pasir Ris housing estate. The majority of the flats were constructed from 1990 to 1995. Being located near the coast, as well as being near many holiday resorts and chalets, Pasir Ris town possesses a resort ambience. The recreational environment with parks and other landscaped areas has generated leisure activities including cycling and water sports within the town. It is easily accessible with a bus interchange and East-West MRT line terminating at Pasir Ris Central. The in-depth interviews during the qualitative research phase contained rich descriptive data that was important in supporting and confirming the theoretical and conceptual framework of the research based on Aaker (1997) brand personality scale. The respondents showed no difficulty in personifying public housing estates and attaching personality traits to them. A total of 70 traits were mentioned by the respondents during the in-depth interviews. All the traits or attributes mentioned by the respondents were consistent with those developed by Aaker (1997) and could be categorized into the 42 traits developed by Aaker (see Table 1 ). These include small town, leader, cool, trendy, young, exciting, friendly, daring, relevant, intelligent, hardworking, real, honest, independent, secure, family-oriented and reliable. Some dimensions (or factors) of human personality are mirrored in public housing estates, such as happy, active, strong, lively and reliable. Brand personality includes demographic characteristics such as gender, age and class, which include traits like old, young, mature, beautiful, pleasant, pretty, strong and middle-income. Therefore, for the purposes of this research, the dimensions proposed by Aaker (1997) were adopted to investigate the brand personality of public housing estates in Singapore. Table 2 shows the mean score ratings of the three housing estates under study. None of the three housing estates has an agreeability rating of less than 2 or greater than 4, which equates to higher degree of disagreement or agreement to the statements about the personality traits of the housing estates in the questionnaire. This infers that respondents do not have extreme perceptions. Masculine or feminine are not distinct traits in the three housing estates, and therefore in personifying these housing estates, "he/she" and "person" will be used as a general term.
DATA ANALYSIS: QUANTITATIVE RESEARCH PHASE

Mean Ratings of Brand Personality of Public Housing Estates
Jurong East Personified
The mean scores range from the lowest value of 2.19 to the highest of 3.61. "Down to earth" and "family-oriented" have the highest agreeability mean scores of 3.61 and "glamorous" has the lowest mean score of 2.91.
Personified, Jurong East could be described as a family-oriented, secured, friendly, sincere and honest person. Being located near to the industrial estate, Jurong East's personality would be seen as someone who is successful, confident and has good technical skills. On the other hand, Jurong East is seen as someone who is not glamorous, cool and exciting. Being an old housing estate, it seems to have lost its charm and good looks.
Pasir Ris Personified
The mean scores range from the lowest value of 2.71 to the highest of 3.79. The highest and lowest agreeability ratings are relatively higher compared to Jurong East. The trait, "family-oriented" has the highest agreeability mean score with the lowest mean score being "technical". Pasir Ris's personalities are somewhat different from Jurong East. In addition to being a family-oriented person, Pasir Ris is young, outdoorsy, exciting, trendy, original and unique. He/she is imaginative, spirited, cool, independent and daring.
Sengkang Personified
The mean scores range from the lowest value of 2.62 to the highest of 3.67. Being among the newer housing estates in Singapore, it is no surprise that the trait "young" has the highest agreeability mean score. The trait "corporate" recorded the lowest agreeability mean score.
Sengkang, being a young person, is one who is up-to-date. There is one side of him/her, which is similar to Jurong East; real, family-oriented, down-to-earth, sincere, secured, reliable, hardworking and wholesome, although Jurong East recorded relatively higher ratings in these traits. Interestingly, the other side of him/her is like Pasir Ris, one who is daring, trendy, cool, imaginative and original. However, as Sengkang is still a very young estate, being built in the late 1990s, the personalities, though similar to that of Jurong East and Pasir Ris, are distinctively not as well developed. There is the potential of him/her emerging as a person, with the combined positive personalities of Pasir Ris and Jurong East as brand personality is created, developed and changed over time.
Factor analysis
This section illustrates the use of factor analysis via the principal component analysis to group the 42 traits in order to articulate more precisely and clearly the brand personality (BP) of the three housing estates, extending the scope of just basing on the five broad dimensions set by Aaker (1997) . In addition, the weighted factor rating (WFR) developed by Ibrahim (2002) will be adopted to translate the factor loadings of each factor into weighted means for clearer interpretation and comparison of the factors produced by the principal component analysis.
In this study, principal component analysis is adopted for two purposes, namely, data reduction and identification of the underlying dimensions or factors associated with the individual respondent's perceptions. Essentially, the procedures of the technique involve a series of iterations, where a set of composite factors is generated, each typically representing a grouping of correlated variables within the original set. Tables 3 to 5 outline the solutions to the principal component analysis of the three housing estates. It lists the variance accounted by the factors, the Bartlett's test of sphericity and Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy. The attributes relevant to each factor are described in the illustration of each factor under each housing estate. The Bartlett's test of sphericity and KMO are adopted to determine the appropriateness of the data set for the principal component analysis (Hair, et al., 1998) . This depends on the presence of several reasonable correlations between the variables to be used in the principal component analysis. The Bartlett's test of sphericity examines the hypothesis that the variables are uncorrelated in the population. On the other hand, the KMO is a measure of sampling adequacy to examine the appropriateness of principal component analysis. High values (between 0.5 and 1.0) indicate that principal component analysis is appropriate, while values below 0.5 imply that principal component analysis may not be appropriate. On the other hand, the alpha value indicates the reliability of the attributes to each factor (Cronbach, 1951) .
The latent root criterion (eigenvalues greater than one) has been adopted as the main method in extracting the appropriate number of factors, as the number of attributes for each of the housing estate is in the range of 20 to 50 (Hair et al., 1998) . The rationale behind this technique is that any individual factor should account for the variance of at least a single variable if it is to be retained for interpretation. Therefore, only factors having eigenvalues greater than 1 are considered significant while those with less than 1 will be considered insignificant and disregarded.
After the extraction of factors, it is important to look at the factor loading. It is the means of interpreting the role each variable plays in defining each factor. Loadings indicate the degree of correspondence between the variable and the factor, with higher loadings making the variable a better representative of the main factor (Hair et al., 1998) . Therefore, the variables with higher loadings are likely to influence the labelling of the factors. However, it should be recognised that these labels are the outcome of subjective interpretation of the researchers.
The values of the Bartlett's test of sphericity and KMO in Tables 3 to 5 indicate the appropriateness of the data of the three housing estates for factor analysis. The latent root criterion (eigenvalues greater than one) suggested a ten-factor solution for Jurong East, eight-factor solution for Pasir Ris and eleven-factor solution for Sengkang. The factor solution for each of the housing estate account for at least 66.35% of the variance within the original variables of each housing estate. The factor solution for Sengkang recorded the highest variance (72.28%) while Pasir Ris recorded the lowest variance (66.35%). 
* Denotes an attribute with a higher loading within another factor
All the housing estates share three common factors, namely "unique", "rugged" and "classy". With reference to Tables 3 to 5, "unique" is strongly associated with traits, such as original, trendy, unique, independent and contemporary. The factor "rugged" is linked to variables such as outdoorsy, masculine, tough and rugged. "Classy" is associated with variables such as upper-class, glamorous, charming and good-looking.
The factors "hardworking" and "warmth" are common in Jurong East and Sengkang, while the factor "dependable" is common in Pasir Ris and Sengkang. Finally, the factor "exciting" is common in Jurong East and Pasir Ris. The rest of the factors are unique to the specific housing estate. These include "familyoriented", "outstanding" and "expressive" in Jurong East, "sporty" and "charismatic" in Pasir Ris and "young", "vibrant", "pleasant' and "attractive" in Sengkang. The attributes which load in each of these factors are shown in Tables 3  to 5 . 
With the exception of the factors "small" in Jurong East and Pasir Ris, the rest of the factors in the factor solutions of the three estates have coefficient alpha values greater than 0.650, thus suggesting that they are reliable (Dawson et. al., 1990) . Hence, we may have to drop the factor "small" from subsequent analyses and they have to be treated with caution. 
Weighted factor rating Table 6 shows the weighted factor ratings (WFR) of the factors produced by the principal component analysis. It aims to show the relative scores of the various factors which shape the brand personality of each public housing estate investigated in this study based on average scores for variables derived from the original survey weighted by the factor loading of the individual variables. The WFR will produce values between 1 to 5, which are consistent with the scale rating adopted in the questionnaire. It is then easier to express the direction and the magnitude of differences between factors. The WFR is computed as follows (Ibrahim, 2002) :
where: µ jk = mean score rating of variable j in factor k f jk = factor loading of variable j in factor k.
In summary, the respondents perceived Jurong East as family-oriented, hardworking and warmth. However, they have relatively less strong perceptions of Jurong East as outstanding, expressive, unique, rugged, exciting and classy. On the other hand, the respondents perceived Pasir Ris as sporty, unique, dependable, exciting, charismatic and classy. However, Pasir Ris was not perceived as being rugged although its overall score for this trait was higher than the other two housing estates. Finally, the respondents perceived Sengkang as young, dependable, warmth and unique. However, Sengkang scored relatively lower on factors such as, hardworking, rugged, attractive, pleasant, professional, vibrant and classy. 
CONCLUSIONS
In conclusion, the three housing estates, all built in different periods, Jurong East in the 1980s, Pasir Ris in the early 1990s and Sengkang in the late 1990s, each has certain personalities that are distinct to them. However, they also share similar traits. In terms of a person, Jurong East is family-oriented, who is warm and hardworking. He/she is not perceived as outstanding, expressive, exciting or classy. Pasir Ris personality is somewhat different. He/she is sporty, unique, charismatic and exciting. Sengkang is a young person. However, he/she is seen as someone who is not particularly attractive, classy, rugged, pleasant or professional.
Pasir Ris is perceived as a more exciting person than Jurong East. However, both Jurong East and Sengkang are perceived as warm. Jurong East is however, more hardworking than Sengkang. Both Pasir Ris and Sengkang are seen as dependable. Pasir Ris is perceived as classier than the other two housing estates. In terms of uniqueness, Pasir Ris is most unique, followed by Sengkang and then Jurong East. All the three housing estates are not perceived in terms of being a rugged person.
Negative personalities have a disproportionate impact on purchasing (Triplett, 1994) . Buyers might not purchase flats in certain housing estates because of the negative personalities that are not congruent with either their own or their sought after ideal personalities (Sirgy, 1982) . On the other hand, the properties in a housing estate may be in demand due to its positive "personality". Buyers perceived the brand as a partner in a relationship and brand personality as the set of traits belonging to this partner (Fournier, 1994 (Fournier, , 1998 . The price paid for a flat may not be at a premium if people are not able to establish an emotional relationship with their potential purchase.
Brand personality might be the only dimensions that differentiate product in a consumer's mind (Triplett, 1994 ) and a distinctive personality will successfully differentiate a brand (Lannon, 1993) . It is therefore worthwhile to continue to manage and develop the character of public housing estates so that their personalities can be made distinctive. For example, between Jurong East and Pasir Ris, there are no distinct differences in terms of toughness and ruggedness. Between Jurong East and Sengkang, there are no distinct differences in sincerity, toughness, leader, spirited, sentimental, masculine and ruggedness. This might be of interest to the planners and town councils as they plan and manage the property. A new town like Pasir Ris, which is distinctively different from Jurong East in traits such as excitement and sophistication, should continue to have its own unique personality. Statutory Boards like Urban Redevelopment Authority (URA) and Housing Development Board (HDB) should continue to manage and plan to maintain and even enhance the distinct personalities. This will help to create certain elements of uniqueness among the different housing estates, which may attract people of different demographics to these estates. As illustrated in this research, the brand personality is different for each of the three housing estates and this has significant implications for different purchasers, in terms of age, gender and social class groups. It is not easy for a housing estate to establish a brand personality that appeals to the mature and middle-income people and at the same time to be appealing to sophisticated and intellectual buyers. For example, Pasir Ris, as "exciting" and "sophisticated", most probably will appeal to people who are young, exciting and daring rather than to the older generation. Therefore, there is a need to identify a target market and then develop a brand personality for the housing estates, which the target market will prefer. One of Pasir Ris' personality traits is charisma. However, with a score of 3.11, it is still not as distinct and there is a potential in the personality traits as brand loyalty is driven by brands that have a charismatic personality (Aaker, 1996) . Therefore, efforts should be taken to develop this personality as one of the main distinctive marketing traits for Pasir Ris. Over time, each housing estate will have its own personality which will contribute to the variety of personalities among the different housing estates in Singapore.
By adopting Aaker's (1997) 42-item dimensions in investigating the brand personality of public housing estates in Singapore, this research provides an avenue for town planners, town councillors, as well as estate managers to measure and position the brand personalities of their housing estates, as well as meeting the needs of the residents living in the housing estate. Although the qualitative research findings were consistent with the dimensions adopted by Aaker (1997) , we feel that the best way to compile adjectives for measuring brand personality has yet to be fully defined. In particular, it is important that more research work be carried out in the real estate market to refine the dimensions found in this study to enhance our understanding of brand personalities among the real estate products.
